Functional gene description:
In the sarcomeres of cross-striated muscles, a complex cytoskeletal framework is responsible for the stable and highly ordered arrangement of thick and thin filaments (1) . Together with its associated proteins, the giant protein titin (also called connectin) interconnects the major structures of sarcomeres: the M-bands and Z-discs. Apart from titin, only a few structural proteins, localized within the M-band, have been identified, including skelemin, M-protein, and myomesin. Myomesin has been shown to bind strongly to titin, and this binding occurs in the conspicuous globular head portion of the titin molecules that localizes to the M-band (3, 7) . Since myomesin is found in all striated muscle fiber types, it has been assumed to constitute the principal titin-anchoring protein in the M-band. Because it also interacts with myosin (3, 7), myomesin might play an important role in the assembly and stabilization of myofibrils.
DNA source and its description: The cDNA of myomesin was isolated and previously characterized from human muscles [(7); EMBL/GenBank Accession No. X69090]. The deduced amino acid sequence predicted unique Nterminal domains (approximately 110 residues), followed by repeating immunoglobulin-like and fibronectin type IIIlike motifs. Together with titin, M-protein, skelemin, Cprotein, and H-protein, myomesin was ascribed to the group of intracellular proteins of the immunoglobulin superfamily (1) .
DNA probes used: Two oligonucleotides specific for the 3Ј UTR of the myomesin cDNA (5Ј-GGTCAGAGGGCAGAC-GAATGTG-3Ј and 5Ј-GGGGAAGAGGACAGACGTGAA-3Ј) were used for dot-blot analysis of a somatic cell hybrid panel, and a partial myomesin cDNA probe representing the 5Ј situated 3457 bp (7) was used for fluorescence in situ hybridization (FISH) analysis.
Flanking markers used: Three cosmid probes with known mapping sites, i.e., SCW0403E (18p11.1-p11.21), SCW0202F (18p11.21-p11.31), and SCW0203D (18p11.31-p11.32) (2), were used for double-target FISH analysis.
Methods of mapping: For chromosomal assignment of the human myomesin gene, denatured DNA samples (10 g) from the NIGMS human/rodent somatic cell hybrid mapping panel 2 (Human Genetic Mutant Cell Repository, Coriell Institute, Camden, NJ) were spotted on nitrocellulose, together with the parental DNAs, using a home-made dot-blot apparatus. One hundred picograms of human myomesin and M-protein cDNAs cloned in pBluescript KS(ϩ) (7) served as positive and negative controls, respec-tively. The two myomesin-specific oligonucleotides were conjugated to alkaline phosphatase, hybridized to the dotblot in a 1:1 mixture, and detected using the high-stringency variant of the LIGHTSMITH II System (Promega Corp., Madison, WI) according to the instructions of the manufacturer. For the regional localization of the myomesin gene, FISH was performed. High-resolution metaphase chromosome preparations were obtained by culturing human peripheral blood lymphocytes by phytohemagglutinin stimulation, hypotonic spreading, and fixation in methanol:acetic acid (3:1) according to standard procedures. Hybridizations were performed essentially as described previously (5) using the myomesin cDNA probe labeled with biotin by nick-translation. One hundred nanograms of probe was added to the slides, and after overnight hybridization at 37°C, probes were detected with avidin-FITC, biotinylated goat anti-avidin, and avidin-FITC (Vector Laboratories, Burlingame, CA). For double-target FISH, the biotinylated myomesin cDNA probe was hybridized together with 100 ng of one of the digoxigenin-labeled cosmid probes. The digoxigenin-labeled probes were detected with mouse anti-digoxin (Sigma, St. Louis, MO) and Cy3-conjugated goat anti-mouse IgG (Jackson Immunoresearch Laboratories, West Grove, PA).The slides were embedded in Vectashield (Vector) containing 0.5 g/ml 4,6-diamidino-2-phenyl-indole (DAPI; Sigma) to identify individual chromosomes and banding patterns. The slides were analyzed with a Leica DM fluorescence microscope (63ϫ objective) with appropriate DAPI, FITC, and Cy3 filter sets, equipped with the Metasystems Image Pro Sys- FIG. 1. (A, B) Chromosomal mapping of the human myomesin gene to DNA from the NIGMS human/rodent somatic cell hybrid mapping panel 2, spotted on nitrocellulose. The myomesin-specific oligonucleotides exclusively hybridize to the somatic cell hybrid containing human chromosome 18 and to both positive controls (hu and My). chr, chromosome; hu, parental human DNA; ha, parental hamster DNA; m, parental mouse DNA; My, myomesin cDNA; Mp, M-protein cDNA. (C-F) FISH mapping of the human myomesin gene to DAPI-banded metaphase chromosomes. Green hybridization signals localize to chromosome 18p11.31-p11.32 (C). Both DAPI and DAPI-inverted bands of the specific chromosomes are shown (D, E). Partial metaphase, showing double-target FISH on chromosome 18 for myomesin in green and SCW0203D in red (F), indicates the position of myomesin above the 18p11.31-p11.32 probe and, thus, with a high probability to 18p11.32. tem (black and white CCD camera, Sandhausen, Germany) to capture images. In each FISH experiment, a total of 30 -50 metaphase spreads were examined, exhibiting distinct signals on both sister chromatids of one or two labeled homologues.
Results: Dot-blot analysis of the somatic cell hybrid panel revealed only hybridization signals above background with DNA from the somatic cell hybrid carrying human chromosome 18, the parental human cell line, and human myomesin (Figs. 1A and 1B) . Using FISH, the myomesin probe was found to hybridize clearly and highly specifically at a single locus on the p-terminal end of chromosome 18 (Fig. 1C) and was not observed on any other chromosomes. DAPI banding analysis indicated that myomesin localizes to 18p11.31-p11.32 (Figs. 1D and 1E ). To establish a more precise position relative to mapped DNA sequences, doubletarget FISH experiments were performed. The myomesin probe was assigned to chromosome band 18p11.31-p11.32 and most probably to 18p11.32, since it hybridized more terminal than SCW0403E, SCW0202F, and SCW0203D (76 -89% of cases, Fig. 1F ).
Additional comments: No specific human muscle disease has been described to map to this region, although sporadically cases with cardiac pathology, hypotonia, as well as muscle weakness and myotonia have been associated with (18p) deletions and/or duplications among other chromosomal abnormalities (4) . In addition, in several genes encoding myofibrillar proteins, mutations that resulted in distinct cardiomyopathies have been detected (6) . Considering the potentially important role of myomesin in the assembly and/or stabilization of myofibrils (1, 3) , it is very likely that mutations in the myomesin gene will also result in a similar pathological phenotype.
